Children between approximately four and five years of age are known to fail in picture matching tasks with verbal stimuli presenting an existentially quantified object NP in the scope of a universally quantified subject NP. In this paper, we suggest an experimentally tested provisional answer to a question that has not been asked in any previous work on the very phenomenon: Would they also fail for the truth-conditionally equivalent stimuli in which the universal quantifier is replaced by a negated existential quantifier (plus a negated predicate, as in Every boy walks with a balloon vs.
Introduction
The phenomenon has been detected by Inhelder and Piaget (1958) . A generally accepted explanation is still wanting. The puzzle is this. In picture selection tasks with stimuli that involve universally quantified subjects combined with an indefinite (i.e. existentially quantified) object, the reactions of children of about four to six years of age differ from older children, whose reactions are adult-like. 1 In particular, when asked e.g. "Is every/each boy riding an elephant?" they tend to reject a picture such as in Figure 1 .
When confronted with such a picture and inquired "Every boy rides an elephant. Correct?" typically well more than half of the children will respond "No" and, when asked why, they typically tell the experimenter that there is an additional elephant without a boy. Figure 2 serves as a test case for adult-like "no"-reactions. When confronted with this picture and the same question, nevertheless a high percentage of children will wrongly respond "Yes", as if the question (to a child that is able to correctly master this task) had been "Every elephant carries/is ridden by/a boy. Correct?" The surmise (cf. Drozd 2001) that children insist on exhaustive pairing of elephants and boys does not completely match with the fact that the percentage of mistakes triggered by this kind of stimulus picture is typically lower than in the Figure 1 setting. The very same children would have no problems with existentially quantified utterances like "Some boys ride an elephant" or "Some elephants carry a boy". 2 Seethaler (2012) tested 3 alle 'all' vs. jeder 'each', both in adjacent and distant positions 4 and did not find any significant differences, between the two variants of quantifier items. The results were virtually identical.
In general, the test stimuli used in the literature have the form (1a). The kids then have to decide whether a given statement of the form (1a) is correct relative to the depicted situations (1b), as in Figure 1 , or to a depicted situation (1c) as illustrated by Figure 2 . The verbal stimuli and the respective pictures for (1b) and (1c) are presented to them at different times and randomized.
(1) a. For every A-element x there is a B-element y, such that x is in a specified relation to y. b. Situation 1: several A-element items, all in relation to B-element items; one unrelated B-kind item (see Figure 1 ) c. Situation 2: each B-element item in relation to an A-element; one Aelement item unrelated to a(ny) B-element (see Figure 2) 
Competing accounts in the literature
The explanations for the failure patterns proposed in the literature take one of three alternative circumstances to be the major causal factor, namely (i) semantic deficiencies in composing the meaning of universally quantified sentences, (ii) syntactic deficiencies in handling NP structures with universal quantifiers, or (iii), pragmatic deficiencies (pragmatic felicity conditions of the test items, distraction by the test situation, with kids being bothered by the experimental set-up).
The main objection on pragmatic grounds is that the test situation presents utterances in a context that does not offer a chance of plausible dissent or plausible denial (Freeman and Stedmon 1986) . "In the contexts for yes/no questions, felicitous usage is said to dictate that both the assertion and the negation of a target sentence should be under consideration." (Crain et al. 1996: 102) If 2 Smith (1979 Smith ( , 1980 this possibility is not given, children are believed to be puzzled as to why the experimenter wants to know whether a statement is true. Crain et al. (1996) and Gualmini et al. (2003) insist on the children's full semantic competence for quantifiers and locate the source of errors in the test materials and the test situation. According to them, children do not lack knowledge of any aspect of quantification. The kids' incorrect responses are errors due to flaws in the experimental design. Other pragmatic sources of the errors are sought in the children's limited capacities of identifying the domain restrictions of indefinites as existentially quantified expressions (Rakhlin 2007: 246) relative to varying external contexts.
In several experiments, Brooks and associates have provided specific conditions for plausible dissent but the answer patterns did not change (Brooks and Braine 1996; Brooks et al. 2001) . On the other hand, Sugisaki and Isobe (2001) explicitly tested against "plausible dissent" as the crucial factor and demonstrated that children expected to fail show adult-like performance even in situations in which the condition of plausible dissent is not satisfied. 5 Geurts (2003) objects, too, and drily points out that in these accounts the main point is missed:
Their diagnosis still leaves open some of the most intriguing issues raised by the empirical facts. Why is it, for example, that older children and adults aren't bothered by an experimental set-up that, by Crain et al.'s [1996] lights, is hopelessly flawed? Crain et al. have very little to say about this. (Geurts 2003: 204) Roeper and de Villiers (1993) conjectured a syntactic deficiency behind the high failure rate. They argue that children fail to identify the quantifier as part of the noun phrase; instead it would be regarded as a sentential adverb with scope over the whole sentence, whence the preference for the wrong answer and exhaustively paired readings. In other words, "[Every boy] rides on an elephant" would be mistaken as "[Every (time)] boy rides on an elephant."
From the perspective of a V2-language like German, this kind of syntactic parsing failure can be ruled out right away. In German (and in all other Germanic languages, except English), the first position in a declarative clause is reserved for a single syntactic unit. Hence, jedes Auto / alle Autos 'every/each car' / 'all cars' is easily identified as a single constituent in a clause like [Jedes Auto] steht Vfin. in einer Garage 'every car sits in a garage' simply because it 5 In the experiments to be reported below, the pragmatic felicity was procured as follows. The experimenter would tell the children that her set of pictures had previously gotten messed up. Each child is explicitly encouraged to assist the experimenter in deciding which picture should go to the "is wrong" pile, and which one to the "is correct" pile. precedes the finite verb. In German, being a V2 language, only a single constituent may precede the finite verb in a non-embedded declarative. If jeder were regarded as a separable item, it would have to be directly followed by the finite verb. German-speaking children master the verb-second constraint at latest by the age of three (see Tracy 1991; Tracy and Thoma 2009) , but their failure rates with universally quantified subjects are parallel to English-speaking children at the age of four and later. Hence, it seems to be safe to exclude that they misidentify alle Autos 'all cars ' 6 A semantic deficiency with the very same confound was the initial presumption. According to Philip (1995: 53) , children initially tend to construe universal quantifiers like adverbials, quantifying over events rather than individuals. For whatever unknown reason, children would assign the logical form which older children and adults assign to a sentence containing an adverb of quantification to a sentence with a universally quantified subject.
This characterization introduces a central premise without independent evidence. Geurts (2003) emphasizes that "in accounts as Philip's, a child has to negotiate an entirely different style of quantification in order to master the intricacies of nominal quantifiers like 'every' and 'all', and quite apart from the question why this detour has to be taken in the first place, it is not so easy to see how the child achieves it." (Geurts 2003: 118) Geurts (2003) elaborates Drozd's (2001) hypothesis, who suspects that children are unable to handle the appropriate distinctions between universal quantifiers (strong quantifiers) and existential quantification (weak quantifiers). Geurts (2003: Figure 1 ) specifically locates the complications in the mapping of syntactic form to semantic representation. The children are well aware of the meaning of all, each, and every in isolation. They fail when it comes to produce the appropriate compositional semantics of a universally quantified subject (that is, a universal quantifier and its restrictor) and a predicate that contains a quantified object.
In my view, the child's problem (if there is one) lies in the mapping from grammatical form to semantic representation, which is more complicated for universal quantifiers than it is for others. Children have a certain tendency to interpret all quantifiers as if they were weak, because it is easier to do so. (Geurts 2003: 209) .
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The terms "strong" and "weak" refer to the strong-weak distinction introduced by Milsark (1977) . 7 Geurts' statement seems to be too strong. If children "interpret all quantifiers as if they were weak", this would include definite noun phrases, too, since they qualify as "strong"; see Barwise and Cooper (1981: 182) . 8 In this paper, we shall limit our attention to universally vs. existentially quantified noun phrase and their mapping relations between their syntactic and their semantic representation, with set-inclusion vs. set-intersection as a crucial factor.
There are still other properties of the stimulus material that have been suspected to additionally facilitate errors. Freeman et al. (1982) found that relative salience tends to bias children's responses one way or the other, a finding that was confirmed in experiments by Drozd and van Loosbroek (1999, 2006) . The clause final position, for instance, is the position for a salient element because it is the position for the nuclear accent. So, in a stimulus such as "Every car is in a garage" the clause-final position of in a garage could be a potential source of misinterpretations.
Locating the source of the difficulties
Why should a weak quantifier be easier to handle? The crucial difference seems to lie in the task of computing the relation between the two sets involved in the extensional interpretation of the two quantifiers, that is, the restrictor set of the subject and the set that corresponds to the quantifier in the scope of the quantified subject. As Geurts (2003) emphasizes, a weak quantifier involves a set-intersection relation, whereas a strong quantifier calls for a set-inclusion relation. In logical terms, this is the difference between the logical form of a conditional (2a) and that of a conjunction (2b). In set-theoretic terms, the restrictor set of a universally quantified noun phrase (3a) is a subset of the predicate set (set inclusion). In other words, the members of the A set are a (proper) subset of the B set. On the other hand, in a so-called weakly quantified noun phrase denotations (3b), that is, in sentences with existentially quantified subjects, the restrictor set intersects with (the extension of) the predicate (viz. set intersection) in their extensional interpretation. Moreover, the conjunction relation (which corresponds to set intersection in [2b] ) is commutative while the implication relation (which corresponds to set inclusion in [2a]) is not. In sum, it is plausible that this poses problems for children when they are confronted with the scopal interaction of quantifiers in a clause.
In this situation -a bunch of competing hypotheses that seek the source of the difficulties in entirely different areas, ranging from test artefacts to genuine semantic acquisition issues -it occurred to us that a relevant question had not been asked or investigated before. Here it is: What will happen if a typical stimulus set that has been employed in previous investigations is replaced by a stimulus set with semantically equivalent stimuli that contain a (negated) existentially quantified subject rather than a universally quantified one? In other words, in addition to the standardly used stimuli such as (4a), we would also test a corresponding set of stimuli such as (4b). The idea amounts to manipulating the type of the quantifier while keeping everything else equal, as far as feasible.
4 The idea to be tested If Geurt's (2003) hypothesis on the semantic source of the children's difficulties is basically correct and the crucial factor has to be located in the semantic nature of the quantifier indeed, and in particular in the difficulties posed by universally quantified subjects having an existentially quantified item in their scope, manipulating this factor should produce immediate effects in the test results. In the typically employed picture selection tasks, (4a) and (4b) are expected to elicit the same choice of pictures for a correct match (or an erroneous mismatch). However, since (4a) is universally quantified, the semantic processing of this quantifier is predicted to trigger more mistakes than the processing of the weakly quantified subject in (4b).
If on the other hand, the source of the errors with structures like (4a) was mainly a pragmatic problem of the children with the specific tests (see Section 2, on plausible denial or dissent), stimuli such as (4b) should trigger roughly the same amount of errors as stimuli of the type (4a). After all, they are communicatively equivalent and match with the same pictures in the selection task.
It is a logical truth that every universally quantified expression can be converted into a truth-conditionally equivalent existentially quantified expression. In other words, universal and existential quantification can be inter-defined by means of negation (5). For any sentence with a universally quantified subject there is a semantically equivalent sentence with a negated indefinite subject combined with a negated predicate.
A pair of sentences such as (6a,c) is a linguistic instantiation of the equivalence law in (5). In the experiment, stimuli such as (6a) were tested against stimuli such as (6b). The stimulus type (6b) situates the negation of the predicate in the preposition ohne 'without = not with'. 9 (6) We explicitly did not consider testing stimuli with an explicit negation particle such as in (6c) for two reasons. First, avoiding explicit double negation by kein 'no' in combination with nicht 'not' would avoid a processing difficulty (Just and Carpenter 1971) . Second, and even more importantly, we had to eliminate the risk that children misinterpret a doubly negated sentence like (6c) as a 10 The children we tested grow up in a dialect area with negative concord. So we would not have been able to exclude potential interferences. In the negative concord interpretation, (6c) would not be a paraphrase of (6a). It would be the negation of (6a), meaning 'No girl was here with a cat'. (6b), on the other hand, captures the equivalence relation in (4) since the preposition ohne 'without' allows to unambiguously (though implicitly) negate the phrase that contains the existentially quantified predicate and avoid the aforementioned problems.
The stimuli used in the experiments are listed in the Appendix. They minimally differ from (6b). The stimulus set used in all test sessions was unintentionally streamlined with colloquial usage. In the without-phrase, bare nouns were used instead of nouns with an indefinite article. For instance, ohne Geschenk 'without present' would be used in place of ohne ein Geschenk 'without a present'. In the particular context of the picture matching task, the variant without an indefinite article would match or mismatch with the same pictures that the variant with an indefinite article would match or mismatch.
In sum, the issue to be empirically clarified is this: How do children perform on patterns like (6b) in comparison to patterns like (6a)? If it turns out that patterns such as (6b) are mastered better than patters like (6a), even despite two instances of negation being involved, then this would lend support to Geurt's (2003) hypothesis of a semantic source of the difficulties displayed by the children's reactions rather than sources such a pragmatics or test artefacts. (6a) and (6b) are exchangeable in terms of pragmatics since they express the same proposition, but they express the same proposition by different combinations of semantic structures.
A final remark is due on the acquisition of negation, since the existentially quantified equivalents of universally quantified sentences crucially involve two negated forms. We saw no reason to doubt what has been noted in the literature on the acquisition of negation (e.g. Clahsen 1988; Wojtecka et al. 2011 ). Children at the age of the children that were tested master negated sentences in either form, that is negation by a negation particle (nicht 'not'), by a negated determiner (kein 'no'), or by a negative preposition (ohne 'without'). Wojtecka et al.
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Here is an example of negative concord: I hob koa Bia ned drungga (lit. I have no beer not drunk; 'I did not drink a bear'). The Standard German rendering is: Ich habe kein Bier getrunken (lit. I have no beer drunk). Negative concord marks every indefinite by its negated form but the utterance counts a simply negated: Bei uns hod no nia koana Hunga need leidn miassa (lit. With us has still never nobody of hunger not suffer must; 'With us, nobody has ever had to suffer from hunger') (see Merkle 1975: 155-156 ).
(2011) report 90 % success rate for identifying false negated clauses for the age group 4;0 to 4;11. The participants we tested ranged from 4;04 to 5;05. If Geurts' (2003) hypothesis is right, that is, if the source of the problem is a semantic one, namely a problem of dealing with universally quantified subjects in relation to a quantified item in its scope, then we have to predict a significant difference. Replacing universal quantification by the truth-conditionally equivalent negated existential quantification is expected to have a positive effect on the mastering of the task since this amounts to replacing a universally quantified subject (strong quantifier) by an existentially quantified one (weak quantifier) and thereby removing the suspected obstacle for the successful processing of these structures by children in the given age range.
Test hypothesis
The assumption we start from has already been introduced in the preceding section. We adopt and test a prediction of Geurts' hypothesis. This hypothesis states that the children's difficulties with the picture matching reflect difficulties of mapping syntactic form to semantic representation in the case of universal quantification. The relation between A and B in (7a) is intersective. In (7b), it is not (Geurts 2003: 210) . When judging the overall complexity of (6a), (6b), one will note that (6a) and (6b) involve two independent complicating factors, respectively. Mastering (6a) presupposes the mastering of a semantic form such as (7b) which involves an inclusion relation as opposed to the conjunction in (7a). The mastering of (6b) should be easier since the conjunction in the logical representation triggers an intersection relation which is the canonical relation that kids apply for combining a subject with a restrictor and the predicate. In Geurts ' (2003: 200) words, "weak quantifiers can be handled with simpler means than strong ones." The simple means for (7a) is set intersection. For (7b), however, the relation between the set of the restrictor and the predicate set must be construed as an inclusion relation, that is a subset relation rather than a set intersection.
On the other hand, (6b) necessitates the simultaneous mastering of two occurrences of negation. One of the two negations, viz. the negation of the existential, is explicitly coded by kein 'no' while the second negation is provid-ed by the preposition ohne 'without'. 'Without x' means 'not with x' or 'with no x'. When judging the test results one should bear in mind that this is a complicating factor. If, nevertheless, the type (6b) turns out to be significantly easier than (6a), then this strengthens the support for the hypothesis that the type of quantifier is the essential source of the difficulties.
(8) Set-inclusion-vs.-intersection hypothesis: Stimuli with a universally quantified subject provoke a higher amount of deviant answers than truthconditionally equivalent stimuli with a negated existentially quantified subject plus an (implicitly) negated object. The correct understanding of universally quantified subjects rests on the understanding of an entailment relation 11 (which amounts to a set-inclusion relation), while existential quantification is based on a conjunction relation (which amounts to a setintersection relation).
A basic developmental step in the children's competence at the crucial age seems to be the ability to handle universally quantified subjects in relation to quantified items in their scope by constructing the proper semantic forms and their denotations. For children, this requires enlarging the tool kit by set inclusion (in correspondence to the conditional in the predicate logical form of universal quantification) in addition to the combinatorial strategy of set intersection (based on conjunction in the logical form). The proponents of pragmatic deficits as a source of mistakes, as discussed above, are bound to predict that (6a) and (6b) will pose the very same pragmatic difficulties. The stimuli types (6a) and (6b) are semantically equivalent, that is, they are verbalizations of truth-conditionally equivalent propositions. Whatever context "defect" in terms of "(im)plausible dissent" or "(im)plausible denial" holds for (6a) will equally apply to (6b).
On the other hand, if "strong" vs. "weak" quantification is indeed at the root of the problem as Drozd (2001) or Geurts (2003) assume (with different implementations, though), the prediction is that the pattern (6b) will be mastered more easily than the pattern (6a).
Test subjects, procedure, stimuli, operationalization
Test subjects: The tests were carried out in two kindergartens, one in the city of Salzburg and one in the neighboring town Kuchl. Sixteen randomly chosen children were tested, with the following age distribution: mean age 4;09 (youngest participant: 4;04; oldest one 5;05). The results of one child had to be excluded because the child quit during the testing session. Each child was tested individually by a female experimenter in a quiet room. Testing a child took 10-15 minutes. During the testing, the child received only encouraging feedback from the experimenter independent of the correctness of the response. Procedure: In order to create a pragmatically natural situation, each child was first told by the female experimenter that her set of pictures had gotten in disorder and that she asks the child for assistance when putting the pictures in order again, as correct or incorrect. Next, the experimenter would read the respective stimulus sentence, show a picture and ask the child "Stimmt das?" 'Is this correct?'. The stimuli were presented in a pseudo-randomized order.
Stimuli: The graphic stimuli were professionally designed, depicting a situation described by the stimulus sentence. For each linguistic stimulus, there were two pictures, depicting situation 1 and situation 2, as indicate in (1b) and (1c), respectively. Each linguistic stimulus was tested twice, in random order, with a picture for situation 1 and a second time with a picture for situation 2.
Operationalizing of the testing: 16 pictures; eight for situation (1b), eight for situation (1c). Each picture was tested in random order with one of the two types of stimulus sentences, that is, with a universal quantifier (9a), (9c) and with a negated existential plus 'without' (9b). In addition, a third linguistic stimulus type was tested, as a control for the children's correct understanding of the pictures. The third type contained a paraphrase 12 of the negated predicate in stimuli of the type (1b). For instance, 'not in a tree' was paraphrased by 'in the air' (9d). Unlike (9b), such a stimulus does not contain an implicit negation. (9) The set (9d) primarily served as a control for the understanding of negated existential quantification in the subject as well as for the pragmatic adequacy. Since stimuli like (9d) have predicates that denote the opposite of the predicates in (9a), a defect with respect to "plausible denial" would be likely to show with this kind of stimuli as well.
Results
The experiment produced results that support the test hypothesis. If the results are representative, they indicate that the tested variable (viz. semantically equivalent stimuli with either a universally quantified subject or a negated existential as subject) accounts for a very large portion of the errors found in the picture matching tasks. As this study has pilot character (limited number of stimuli, limited number of test subjects), we regard the findings as provisional. The experiment tested three conditions, namely (i) the responses to stimuli with universally quantified subjects, (ii) with negated existentially quantified subjects plus the preposition 'without', and (iii) with negated existentially quantified subjects plus paraphrased predicate (lexical converses).
Situation (1) refers to the extra object of situation (1b) in Section 1; situation (2) is the extra agent situation of (1c) in Section 1. The raw data are presented in Table A in the Appendix and in Schörghofer-Essl (2012) . As this is a pilot study, the number of subjects and stimuli are not of the size that would warrant detailed statistical analyses. Instead, we present merely the results (plus raw data), with a minimum of descriptive statistics. 13 The chosen converse predicated is relative to the pictures presented. In the case of this very stimulus, the picture showed only birds sitting in trees or flying in the air. Hence, 'in the air' is the converse of 'in trees' for this picture.
Condition (i)
Hubert Haider et al. In general, these results confirm the initially formulated expectation that children master negated existential quantifiers in combination with a negated predicate much better than the truth-conditionally equivalent universal quantifiers combined with the predicate.
Condition (ii)
For the crucial items of Situation (1), the mean percentage of correct answers under condition (ii) is more than 100 % higher than under condition (i). In other words, the percentage of errors triggered by stimuli with a universally quantified subjects is twice as high as the percentage of errors triggered by stimuli with a negated existential as subject.
As for an in-between-subjects comparison, the results are clear-cut, too. There is no child who masters more than 50 % of the universally quantified stimuli in the Type (1b) task correctly. On the other hand, almost half of children, namely seven out of 15, master between 75 % and 100 % of the tasks with a negated existential correctly. This can be verified by inspecting the table with raw data in the Appendix. 14
Discussion
The success rate for the stimuli with a negated existential plus 'without' is twice as high as the rate for the corresponding stimuli with universal quantification. This amounts to a rather strong indication that hypothesis (8) is relevant, that is, that the crucial causal factor reflected in the children's reaction patterns is the handling of set inclusion and set intersection in the handling of weak vs. strong quantifiers.
14 When checking the raw data (Table A, Appendix), please be aware that the number of stimuli for the first type of task (universal quantification) was twice as many as for the following two tasks, that is eight, four, and four. So "four" in the first condition would be a 50 % success, while the same number of correct responses in the second and third condition would mean 100 %.
The answers to the quasi-control condition (iii) turned out as close to perfect. This indicates that the children understood the task and the stimuli. There are no indications of potentially interfering effects of test artefacts. Table 1 presents the results for the eight contrasting stimulus pairs. In each of the four boxes in the left column, the first line is the result for the stimulus with universal quantification tested with a type-A picture ("Bild A") presenting a situation of the type (1b) and the second line contains the type-B picture result ("Bild B"), presenting a (1b) situation. The first and the third, as well as the second and the fourth line in each box represent the results for the very same picture tested, either with the universal quantifier (line 1 and 3) or the negated existential quantifier (line 2 and 4). The figures under "correct" and "wrong" are the raw numbers (15 children). 15 A stimulus picture of the type "Bild A" depicts the situation described in (1b) (see the introduction section), as illustrated by Figure 1 . "Bild B" is a stimulus picture that depicts a situation described in (1c), as illustrated by Figure 2 in the introduction section. 16 The "picture number" refers to the randomized order of presentation. For example "Bild 30" (picture 30), as in the first line, means that the picture was presented (again) after twenty nine picture cards had been already presented in the experiment (testing for type A or B effects).
The general tendency is robust and easy to grasp. There is a clear advantage for the (negated) existential condition. Except for the first box with only a 33 % advantage, all the other results in the third lines (viz. negated existential) are at least 50 % above the correct answers for the universal quantification condition.
Therefore, we conclude that the hypothesis we put to test -set inclusion vs. set intersection -is very likely a decisive factor for the failures with universally quantified stimuli in situations of the type (1b), Section 1. These findings are findings of a pilot study, with a restricted number of test subjects, and a restricted number of stimuli, of course.
The results match our expectations that children at the given age span have yet to find out that universal quantification necessitates the contemplation of set inclusion rather than set intersection. The data suggest that it takes some time for children to correctly differentiate between their preferred mode of set intersection in the building of semantic interpretations and the required mode of set inclusion for the restrictors of universal quantification.
Finally, we have to concede that the factor we investigated does not account for the whole amount of errors. Even if the percentage of correct answers doubles for the negated existentials in comparison to the universally quantified stimuli, there is still a gap between child and adult responses, which remains unaccounted for if the data reported here are representative.
This study has been planned as a pilot study, whence the proportionately small number of test subjects and test items, which do not warrant more finegrained statistical analyses. However, the fairly clear-cut results encourage us to believe that a full-fledged study will support and reproduce the initial picture obtained by this exploratory study.
Summary
The results lend support to the test hypothesis. A high proportion of the failure rate of children in the well-known "quantifier spreading" experiments seems to be a genuine developmental effect in the acquisition of compositional semantics. We tried to verify this by testing both with universally quantified stimuli and with their logical equivalents in the form of negated existential quantification, with the following prediction: Children confronted with the same pictures will produce significantly more correct results with negated existentials than with the logically equivalent stimuli with universally quantified subjects. The results support this prediction.
The factor set inclusion vs. set intersection in computing the relations between a quantified subject and a quantified objects seems to have a strong effect on the success rate of children of about four to five years of age when confronted with decision tasks on truth-conditionally equivalent sentences with universally quantified vs. negated existentially quantified subjects (with negated predicates). The (widely observed low) success rate for universal quantifiers improves by nearly 100 % when the stimulus is replaced by a semantically equivalent stimulus with an intersective (= weak) quantifier (and a negated predicate). Nevertheless, there still remains a substantive proportion in the failure rates that distinguishes children of this age from older children or adults that is not covered by the factor investigated here. Moreover, the source of the higher percentage of false negative (high) and the generally lower percentage of false positive reactions is still not fully accounted for. 17 If the findings of this pilot study are representative, they confirm the hypothesis that a major source of the particular difficulties for children in the given age group is the appropriate semantic processing of a universally quantified subject in combination with a quantifier in the predicate. This eliminates competing accounts based on pragmatic factors, test artefacts or the like, since these results are based on a precisely identified difficulty, namely the difficulty of mapping universally quantified subjects on the appropriate interpretations.
These difficulties are predicted but do not show when the linguistic form of a stimulus is changed while its semantic content remains the same, that is, if a stimulus with a universally quantified subject is replaced by a semantically and pragmatically equivalent stimulus with a negated, existentially quantified subject. So, pragmatic factors or any other non-linguistic factors would evidently not succeed in capturing this difference.
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